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INTRODUCTION.

This REVIEW treats generally the meteorological conditious
of the United States and Canada for February, 1888, and is
ased upon the reports of regular and voluntary observers of
0th countries. Descriptions of the storms that occurred over
the north Atlantic Ocean are also given, and their paths shown
on chart i, on which also appears the distribution of field-
1ce and the limits of fog-belts west of the fortieth meridian.
be weather over the ocean was unusually fine for the season,
and the depressions traced were deficient in number and en-
orgy, when compared with the record of corresponding months
Of previous years. A noteworthy feature, unparalleled in the
ast six years, was an entire absence of icebergs in the vicinity |
of Newfoundland and the Grand Banks.

In this REVIEW are given extracts from the monthly reports
of twenty state weather services, and also from the report of
the New England Meteorological Society, the territory of the
latter embracing the six New England states ; this is the larg-
est number of reports of local meteorological associations that
have so far been received in time to be incorporated in the
REVIEW.

In the preparation of this REVIEW the following data,
received up to March 20, 1888, have been used, viz., the
regular tri-daily weather-charts, containing data of simulta-
neous observations taken at 133 Signal Service stations and 24
Canadian stations, as telegraphed to this office; 177 monthly

Ijonrnals and 174 monthly means from the former and 24

In the central and upper portions of the Mississippi valley ' monthly means from the latter ; 307 monthly registers from

€ month was decidedly colder than the average, and the tem-l
Derature was generally below the normal in all districts east'
of the Missouri Valley to the northward of the thirty-tifth par-:
allel. In the Southern States, Rocky Mountain and Pacific |
Coast regions, the mean temperatures were above the normal, |
the departures being unusually marked in northern Rocky:

ouutain districts, where they amouunted to 10°, :

In connection with the monthly precipitation, the most im- |
Portant feature was the large deficiency on the Pacific coast, |
I the lower lake region, Ohio and central Mississippi valleys,
In which districts the precipitation fell short of the average:
from 25 to 65 per cent. :

voluntary observers; 60 monthly registers from United States
Army post surgeons; marine records; international simulta-
neous observations; marine reports through the co-operation
of the Hydrographic Office, United States Navy, and the “New
York Herald Weather Service;” monthly weather reports from
the local weather services of Alabama, Arkansas, Colorado,
Illinois, Indiana, Kansas, Louisiana, Michigan, Minnesota,
Mississippi, Missouri, Nebraska, Nevada, New England, New
Jersey, North Carolina, Ohio, Oregon, Pennsylvania, éouth

| Carolina, and Tennessee, and the Central Pacific Railway

Company; trustworthy newspaper extracts, and special re-
ports.

ATMOSPHERIC PRESSURE ({expressed in inches and hundredths).

The distribution of mean pressure for Rebruary, 1888, de-
te."miued from the tri-daily telegraphic observations of the
1gnal Service, is shown by isobarometric lines on chart ii.
he mean pressure for the month is greatest in the northern
a'I_ld central Pacific coast regions and in the adjacent portions'
of the platean region, the area of maximwn mean pressure
eing inclosed by the isobar of 30.15. Tlie mean pressure is
8ast in Arizona, New Mexico, atid western Texas, and in the
8xtreme northeastern Canadian Provinces, where the monthly
arometric means fall to 30.0, or slightly below. Over much
'he larger part of the United States the mean pressures range
3"0m 30.05 to 30.1. The extreme mouthly means are: highest,
018, at Fort Bidwell, Cal,; lowest, 29.98, at Sydney, N. S.
e departures {rom the normal pressure at the various Sig-
nal Service stations are given in the table of miscellaneous
meteorolog‘ical data. Although comparison of the mean press-
are of the current month with the Februarvy normal shows a
8enery] deficiency over nearly the whole country, the departures |
are nowhere very marked, being less than .05 in all distriets, |
ex.cel}t.in the Gulf States and on the Atlantic coast south of!
COIngma, wllpre they range I'rom‘.05 to.10. On the north Pacific
8l S}f, and in northern New England, the mean pressure is |
ghtly above the normal.
- 8 compared with the mean pressure of the preceding
Onth, an increase occurs along the north Pacific coast and in

'Me., to .19 at Sydney, N. S.

northeastern New England and the Maritime Provinces. In
the first named district the increase ranges from .10 to .14 at
stations near the coast, and in the latter, from .06 at Bastport,
In all other portions of the
country the mean pressure of February is below that of Janu-
ary; over the entire region between the seventy-seventh and
one hundred and seventeenth meridians the deficiency exceeds
.10, and between the ninetieth and one hundredth meridians
it amounts to .20, or more.

BAROMETRIC RANGES.

The monthly barometric ranges at the various Signal Service
stations are also given in the table of miscellaneous meteoro-
logical data. The ranges, as usual, conform to the general
vule, that is, they increase with the latitude and decrease
slightly, though somewhat irregularly, with increasing longi-
tude. In the states bordering on the Atlantic the extreme
ranges are .43 at Key West, Fla., and 1.16 at Eastport, Me.;
between the eightieth and. ninetieth meridians, .69 at Cedar
Keys, Fla., and 1.78 at Mackinaw City, Mich.; eastern slope
of the Rocky Mountains, .79 at Fort Davis, Tex., and 1.23 at
Poplar River, Mont.; plateaun region, .49 at Yuma, Ariz., and
97 at Walla Walla and Spokane Falls, Wash.; Pacific coast,
.45 at San Diego, Cal., and 1.39 at Port Angeles, Wash. In
the upper lake region the ranges for February, 1888, exceed
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the normal by about .40, while in New England they are about
.40 less than the normal. In other districts the ranges differ
but slightly from the normal.

AREAS OF HIGH PRESSURE.

During the mouth of February, 1888, seven areas of high
pressure have passed over the region of observation. The cen-
tres of five of these areas were first located in the territory north
of Montana and Dakota, and their general direction of move-
ment was first to the southeast until over the central valleys,
then in an easterly direction. Two areas were first observed in
the central valleys.

The following is a brief deseription of each area, with the
marked weather conditions prevailing during each:

I.—On the morning of the 1st this area was central over the
Lake region, bounded by the isobar of 30.2, the highest central
pressure being 30.36, at Green Bay, Wis. The. movement of
the area was easterly until central over western New York,
then to the south until 10 p. m. of the 2d, when it passed
to the ocean from the coast of North Carolina. The weather
in all districts to the east of the ninety-second meridian dur-
ing the 1st and 2d was fair, excepting in the southwest where
rain, caused by the approach from the Gulf of an area of low
pressure, was reported on the night of the 2d. Light winds
prevailed, and only slight changes of temperature occurred.

II.—On the afternoon of the 2d the advance isobars of an
area of high pressure extended over Montana, Dakota, and
Minnesota. The area moved to the eastward, its centre re-
maining to the north of the region of observation until the
night of the 3d, when it was central over Maine, with highest
pressure, 30.46, at Eastport, Me., and at Boston, Mass. The
area passed to the eastward of the Canadian Maritime Provinces
after the 3 p. m. observation of the 4th. Light winds and
generally fair weather accompanied this high pressure area in
its movement to the eastward. On the night of the 3d and
4th it was accompanied by a cold wave which extended over
New England and New York, the fall in temperature amount-
ing to 20° in twenty-four hours.

III.—On the morning of the 4th an area of high pressure had
extended over the northern slope of the Rocky Mountains and
the upper Missouri valley, with central pressure, 30.44, at
Q’Appelle. The track of the area was first to the southeast.and
then to the south. The pressure at the centre gradually de-
creased as the area moved to the southward, and on the morn-
ing of the 6th it had disappeared. On the night of the 4thand

-5th a cold wave extended over eastern Dakota, Minnesota,
Wisconsin, and Iowa, the fall in temperature ranging from 20°
to 30°. The cold wave was greatly diminished in intensity as
the area moved to the southward. :

IV.—The approach of an area of high pressure from the
northwest was indicated by increased readings of the barometer
at stations in Manitoba on the afternoon of the 8h. At the
succeeding observation the area had moved to the southeast
and its centre was located to the north of Dakota. The move-
ment continued to the southeast until central near La Crosse,
‘Wis., when it was to the east.
and southern slopes of the Rocky Mountains, during which the
fall in temperature ranged from 20° to 50°, occurred on the
afternoon of the 9th, also a cold wave over New England on
the night of the 9th and 10th, the fall in temperature ranging
from 20° to 30°. Generally fair weather, with light winds, ac-
companied the area throughout its course. _

V.—The approach of this high area was first apparent on the
afternoon chart of the 13th, and its centre was located to the
north of Dakota on the morning of the 14th. The pressure was
highest on the morning of the 15th, when it was reported 31.04
at Prince Arthur’s Landing; afterwards it gradually decreased
until the afternoon of the 16th; when last observed the press-
ure at the centre was bounded by the isobarof 30.5. At 3p.m.
of the 15th the area of high pressure covered all of the United
States to the east of the one hundred and seventh meridian,
excepting New England. A cold wave, with front extending

A cold wave over the middle|y

northeast and southwest, advanced with the high pressure
area over the United States to the east of the Rocky Moun--
tains, excepting the south Atlantic states, Florida, and Ala-
bama. The fall in temperature ranged from 20° to 50° in
twenty-four hours, and at several stations in the middle and
southern slopes of the Rocky Mountains at 3 p. m. of the 14th
the fall amounted to 35° in the previous eight hours.

VI.—On the night of the 20th over an extensive region em-
bracing the Ohio Valley and Tennessee, the upper Mississippi
and Missouri valleys, and the middle and southern slopes of the
Rocky Mountains, the atmospheric pressure was slightly below
the normal, being everywhere above 30.00 and highest in the
lower Missouri valley, where a small area was inclosed by the
isobar of 30.10. An area of low pressure was central north of
Lake Ontario, an area of high pressure was central on the
north Pacific coast region, and a low pressure area was over
the Gulf of Mexico. The pressure increased over the central
valleys and the area moved to the eastward until the morning
of the 22d, when it was central over Lake Erie and the press-
ure had reached 30.40. From its position over Lake Erie it
moved to the southeast and passed to the ocean on the morning
of the 23d. Within this area fair weather and light winds
prevailed, and it was accompanied in its movement by only 2
slight fall of temperature.

VII.—This high pressure area apparently developed over
Illinois on the afternoon of the 23d. The pressure at the centre
was at first but little above the normal, but as it moved to the .
northeast the pressure increased, and when last observed over
New Brunswick the barometer at the centre was 30.42 at
Chatham. It was attended by fair weather and a slight fall -
in temperature.

AREAS OF LOW PRESSURE.

Nine well-defined areas of low pressure have been traced
during the month of February over the territory covered by
the tri-daily observations. These tracks are very irregular as
to direction, varying greatly from the usual course. Two of
the areas first appeared off the coast of Louisiana and travelled
in a northeasterly direction; four were first observed to the
north of Montana; one on the north Pacific coast; one in
southeast Colorado, and one on the north shore of Lake Supe-
rior. During the month no barometric depression passed over
the middle Atlantic states south of New York, or over the
south Atlantic states.

The following table shows the latitude and longitude in which
each area was first and last observed, and the average rate of
movement of each area in miles per hour:

Firat observed.
Average
hourly

Lat. N. (Long. W. velocity.

Last observed. ‘
]

Number of area. . - :
Lat. N. Long. W.

|
|

Y

) ° ° ° Miles.

29 00! 92 55 47 30 64 10 34.
51 20 112 0O 48 10 67 50 ° 30
50 45 112 10 47 10 | 86 10 a8
830 1233( 473 700! 58
49 20 87 10 44 15 ° 65 55 : 47
38 00 105 30 48 10 | 89 30 ; 27
51 35 114 00 47 10} G0 00 ! 28.
800| 9230 | 4900; 6530! 7.

111 00 20.

WP O™ VI 0 =

S1 00 | 37 00 ; uooo|

Average rato of progress, 33.2 miles per hour.

I.—This disturbance apparently developed over the Gulf of
Mexico, to the south of Louisiana. It was at first limited in
extent and of feeble energy, the central pressure Leing inclosed
by the isobar of 20.9, but as it moved to the northeast it slowly
expanded and increased in intensity. When last observed, 3
p. m. of the 5th, the lowest pressure was 29.48, at Chatham, .
N. B. The area was attended throughout its course by generai';
rains or snows, light to fresh winds, and slightly higher :
temperature. !

JI.-——This low pressure area was first observed on the after- '
noon of the 5th, extending from the region north of Montana to
the southward, between two areas of high pressure, the one
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Centrul over Washington Territory and Oregon, the other cen-
tral over Kansas. The pressure at the centre, at first but little

low the normal, steadily decreased as the area moved to the
Southeast. On the morning of the 6th the lowest pressure was
8t Huron, Dak., and the storm began to move in a .direction
slightly to the north of east. It was last observed on the after-
Doon of the 8th, when it was central in the lower Saint Law-
Tence valley. It was attended by light snow or rains and brisk
¥winds, becoming moderate gales over the Lake region on the
Tth and 8th. The temperature rose slightly during the ap-
Proach of the area, the greatest rise being in New England,
Where it amounted to 30° in tweunty-four hours.

III.—A feeble depression was observed on the afternoon of
the 6th, extending from the Northwest Territory to the south-
Ward along the Rocky Mountains. It moved to the southeast,
and was central over Wyoming from 10 p. m. of the 6th till 3
D. m, of the 8th, when the movement toward the southeast was
Yesumed. The area was very elongated in shape, its greatest
ength lying to the northwest and southeast. On the morning
of the 9th the area had divided, one portion continuing to the
Southeast till central at New Orleans, La., then to the north-
€ast, disappearing over Alabama on the morning of the 11th;

@ other portion remained, with slight change of position, over

olorado, Wyoming, and western Montana until the morning
Of the 12th, when apparently it had united with an area of low
Pressure then moving eastward from the north Pacific. Light
0cal snows occeurred over the northern and middle slopes of the

ocky Mountains from the 6th to 9th.
.~—On the morning of the 12th an extensive area of low
Pressure, bounded by the isobar of 30.0, extended over the north
acific region, the northern plateau, the northern slope, the
1880uri Valley, and the upper Mississippi valley. The press-
Ure wag lowest (29.37) at Tatoosh Island, Wash. At the suc-
Ceeding observation the area had divided. The eastern part
Moved to the southeast until 7 a. m. of the 13th, when it di-
Yided, one portion moving to the southward, disappearing over
Dorthern Texas, the other portion moving a little to the north
of east, passing tothe north of the region of observation. The
Western portion, without change of position, disappeared by
g_rfiduaﬂ increase of pressure. The area was attended by heavy
Yaing in the north Pacific region on the 12th, and by light
BPO‘YG, with light winds, over the Missouri valley, upper Missis-
Sippi valley, and the Lake region on the 13th.
th —The existence of this depression was first apparent on

8 afternoon chart of the 16th. The centre waslocated to the
Dorth of Lake Superior, beyond the field of observation, and
he southern portiou only of the area extended over the Lakes.

The disturbance moved rapidly southeastward, passing off the
coast of Nova Scotia on the afternoon af the 17th. It was at-
tended by gales of twenty-five to thirty-five miles on the Lakes
on the afternoon and night of the -16th, and by light snows
over the New England States on the 17th.

VI.—At 10 p. m. of the 17th an extensive area of low press-
ure was observed, reaching {rom the territory north of Montana,
the pressure being least over Montana and the northern
half of Wyoming and Dakota, while another depression of less -
extent and less energy was central over Colorado. Both areas
moved to the southeast, the former increasing and the latter
rapidly decreasing in pressure. At 3 p.m. of the 18th both de-
pressions appeared as one area of low pressure with two centres,
one of which was located in southwest Kansas and the other
north of Dakota. After 10 p. m.of the 18th the movement of the
south centre was to the northeast. On the morning of the
19th the north centre had entirely disappeared, and the area
was in shape an ellipse with longest axis extending in a north-
east and southwest direction. At 7 a.m. of the 20th it was
central over northern Michigan, the lowest pressure, 29.24, being
reported from Escanaba. From this position the movement of
the area was more easterly, and it was last observed central
in the lower Saint Lawrence valley, the pressure at the centre
having increased 0.2. It was accompanied by rain or snow
throughout its course, and by brisk winds, becoming high over
the Lake region.

VIL.—This area of low pressure was observed bearing down
from the northwest over Montana at 10 p. m. of the 22d. It
moved to the eastward, continuing to extend to southward, until
the afternoon of the 24th, when it was central over western
Lake Superior. At the succeeding observation it had appar-
ently united with an area of low pressure moving from the
Gulf of Mexico to the northeast, and at that time central over
northern Indiana. The depression was of feeble energy and
was anattended by any change in the weather conditions, ex-
cepting a slight rise in temperature.

VILI.—This disturbance approached the coast of Louisiana
from the Gulf of Mexico and moved in a direction slightly to
the west of north until central near Shreveport, La., at 10 p.
m. of the 23d. Frowm this position it moved to the northeast
until central over Lake Huron and the pressure at the centre
rapidly decreased to 29.2. From Lake Huron it moved to the
eastward until central over Maine, then again to the north-
east, the central pressure slowly increasing. It was accom-
panied.by light rains or snows, slightly higher temperatures,
and brisk winds, becoming strong gales over the Lakes from
the 24th to the 26th. .

NORTH ATLANTIO STORMS FOR FEBRUARY, 1888.

{ Pressure in inches and millimetres; wind-force by Beayfort scale.]}

The paths of the depressions that appeared over the north
tla!{tic Ocean during February, 1888, have been determined
ol‘om international simultaneous observations by captains of
‘ oeean steamships and sailing vessels, received through the co-
a‘pel‘atlon of the the Hydrographic Office, Navy Department,
0d the « New York Herald Weather Service.”
Ten depressions have been traced, of which, seven passed
tward from the American continent north of the fortieth
Dar@]]el; oue developed between Bermuda and the coast of the
On““ied States; one first appeared; northeast of Bermuda, and
a e apparently originated east of the Azores. Of the seven
ebressions which advanced from the American coast, three
th‘i’vtf-d northeast beyond the region of observation west of the
Pe rtieth meridian, and four passed sou.th of east and disap-
eal‘ed south or southeast of the Banks of Newfoundland. One
m&)l‘essmn pursned an irregular course 10 the vicinity of Ber-
fon 45 one moved northeast from south of the Banks of New-
5 udland, and one has been given a south of east track over
Uthern Portugal.
ebruary, 1887, twelve depressions were traced, of which,

six passed eastward over Newfoundland ; one developed south
of Nova Scotia, and five first appeared over mid-ocean. The
depressions generally pursued east-northeast to northeast
tracks, and 1 number and energy corresponded closely with
the February average. .

In February, 1888, the severest disturbances attended the
passage of depression number 1, which moved northeast from
south of the Banks of Newfoundland to the fifty-fifth parallel
from the 1st to the 4th, inclusive. Of the remaining three de-
pressions traced during the first decade of the month, number
3 alone exhibited marked energy, which, however, rapidly, di-
minished with its advance southeastward from Newfoundland.
From the 10th to the 13th, inclusive, fresh and strong north to
west gales prevailed over the British Isles, attending the pres-
ence to the eastward or northeastward of an area of low baro-
metric pressure. During the second decade four depressions
of moderate energy appeared over the western portion of the
ocean. Subsequent to the 20th two depressions moved east-
ward over northern Newfoundland, one of which, number 9, was
accompanied by disturbances of considerable strength.



